will be from 3-12 months and up to 300 rats may be on test at one time, together with 24 dogs. Various dose levels are used, including a regularly increasing top dose, in which we hope to produce toxic symptoms even with relatively non-toxic substances. Throughout this period regular biochemical and heematological investigations are carried out and also a complete urological study. Also towards the end of the test small groups of animals are investigated for their terminal pharmacological reaction, E.E.G., E.C.G., etc.
(d) specialised tests. Depending on the type of drug or formulation, several specialised tests may have to be carried out. Almost certainly the effects of the drug on reproduction and foetal development will be studied. This involves two-generation reproductive tests and extensive foetal examinations in rats and a second species, usually rabbits.
If the drug is given by injection, comprehensive local irritation studies will be carried out. The compound will be administered by intradermal and intramuscular routes, and the effects evaluated histologically.
Direct application will be made to the rabbit eye and mucous membranes, and subconjunctival injections may be given. Behavioural patterns are observed throughout this period, to see how the animal responds to such treatment.
Carcinogenicity tests have to be performed if the drug is to be given over a long period of time.
Only if a drug passes all these tests is it submitted to the Dunlop Committee prior to clinical trials and subsequent marketing.
It is a sobering thought that many of the most common drugs in use today would almost certainly fail if discovered tomorrow. It is often tempting to ask the question "Where do we draw the line?
SCOTLAND AND NORTHERN IRELAND REGION
MEETING HELD AT ABERDEEN, JUNE, 1966.
Hypematremia in Infants
G. S. FELL AND R. T. HUGHES BELVIDERE HOSPITAL, GLASGOW, E.l Hypernatremia in infants, i.e. serum sodium levels of 150 m.equiv.fl or greater, is well described. (Harrison and Finberg, 1964; Macaulay and Blackhall, 1960) .
A total of about eighty children-mostly under one year-have been seen in the last three years with hypernatremia, and of this number twelve have d.ed, Presenting signs and symptoms included fever, vomiting, diarrhoea, respiratory distress and convulsions. The illness was often only for 24-48 hours before admission and, in the twelve cases discussed, survival was also short. Provisional diagnosis was gastro-enteritis or respiratory infection.
Biochemical findings on admission, of the fatal cases, are shown in Table I , and these show a marked hypernatremia and in some cases severe metabolic acidosis. The histopathology includes renal cortical tubular damage and thrombosis of the small cerebral vessels. Similar pathological findings are described in experimental hypernatremia. (Rush, Finberg et ai, 1961) , and in salt poisoning (Finberg, Kiley and Luttrell, 1963; Elton, Elton and Nazareno, 1963) .
In these twelve cases no pathogenic organism could be identified, although in addition to the usual samples, swabs from bowel and lung after autopsy were sent for bacteriology. In addition, tissue culture of organs and fluorescent antibody studies failed to disclose any virus. Dehydration by water loss via skin and lungs and in the diarrhoeal stool together with a deficient oral intake due to anorexia and vomiting is generally thought to be a sufficient explanation for the hypernatremia (Macaulay and Blackhall, 1961) .
In Table II , results from another five fatal cases are shown in which the clinical history is identical to the first group yet they did not show the same degree of hypernatremia although severe metabolic acidosis and other gross changes are recorded. The histopathology of this group is also distinct, renal damage being to the glomeruli and collecting tubules and brain damage is not observed. Also pathogens were (Harrison and Finberg, 1964; De Young and Diamond, 1960) consider excessive intake of sodium to be important. In one of the cases (Na, 200 m-equiv.j] in Table I ), salt and water had been fed for five days prior to admission. Also high dietary sodium levels are recorded for American children (Puyan and Hampton, 1966) , although Macaulay and Blackhall (1960) do not consider high sodium intake to be a factor in most cases.
The immaturity of the infant kidney could be a factor and it is also the case that experimental hypernatremia causes renal damage which does not permit excretion of sufficient sodium to restore balance. (Finberg, Rush and Cheung, 1964) .
Intravenous therapy of such cases presents difficulties. Most regimes are based on that of Harrison and Finberg (1964) which uses hypotonic saline in 5 % glucose to restore balance slowly without upsetting equilibrium across the blood brain barrier. The evidence of severe metabolic acidosis has led to the additional use of sodium bicarbonate in 5 %glucose, but the total sodium input does not exceed 30--40 m-equiv.j l, Long term effects on survivors of this hyperosmolar state should be considered. Macaulay and Blackhall do not find evidence of brain damage in follow up studies but learning difficulties are noted by others (Finberg and Luttrell, 1958 ). In addition it is possible that renal damage may predispose to, or initiate, chronic renal disease.
Effects of Lipaemia on Routine Determination of Serum Total Protein by
Variants of the Biuret Method.
A. D. NICOL
UNIVERSITY DEPARTMENT OF CHEMICAL PATHOLOGY, FORRESTERHILL, ABERDEEN
The following methods for determination of total protein have been assessed with particular reference to interference caused by natural lipemia and artificial lipemia produced by addition of stabilised triolein emulsion to serum.
(1) Standard Manual Biuret.
(2) AutoAnalyzer Biuret.
(3) Beckman-Spinco Biuret. Values obtained by Kjeldahl nitrogen analyses were used to gauge errors arising from lipemia, The first three biuret methods (Reinhold, 1953; Technicon, 1961; Beckman-Spinco, 1962 ) have been rejected because frank lipemia gives a large positive error. Inclusion of a blank, consisting of sample plus biuret reagent lacking in copper sulphate, results in over-correction. For example, in one naturally lipeemic serum omission of a blank yielded a positive error of 17% whilst inclusion of a blank over-corrected by 10%. The artificial lipeernia standardised in arbitrary units behaved in a similar way to natural lipemia, and had the merit of being reproducible.
By assessing lipemia at 650 mil a correction factor for its effect on the total protein determination could be derived but only if the absolute protein concentration was known. Hence, the difficulty of making blank corrections led to abandonment of the first three biuret methods.
However, it was found that biuret analyses employing larger reagent/sample ratios suffered less from interference due to lipemia. This suggested that the effects of lipemia might be "diluted out;" the only requirement then being that a sensitive method for analysing proteins should be adopted. Several such methods exist based on ultraviolet absorption (Tombs et ai, 1959) diazo coupling (Technicon, 1961) and on the reactivity of phenolic amino acids towards Folin-Ciocalteau reagent (Lowry et aI, 1951) .
The ultraviolet techniques were all too slow manually and could not readily be adapted for use with AutoAnalyzer equipment. A diazo method based on the Pauly reaction proved unworkable as it was readily affected by light and atmospheric oxygen. Exclusion of light and provision of an atmosphere of nitrogen still gave results of poor reproducibility. Further, the reagents themselves did not store well.
The Lowry method, besides having precision in the manual technique, was very satisfactory by AutoAnalyzer assay. A rapid and accurate dilution step had to be devised as satisfactory sample dilution could not be achieved in the pumping manifold. This dilution step was based on the Sanz pipetting technique for dispensing serum and diluent was delivered from an automatic motor-driven syringe (Hook and Tucker, 301 Brixton Road, London, S.W.9).
Since this automated Lowry procedure showed the greatest promise a more detailed study was carried out which included the effects of drugs as well as examining the effects of lipemia, Frank lipemia was capable of yielding 3.5 % error. Sodium salicylate (50 mg./IDO ml.) and p-aminosalicylate (150 mg./IDO ml.) gave positive errors of 4.9% and 8.0% respectively. Isoniazid, chlorpromazine and sodium barbiturate were also tested at a level ten times that attainable during therapeutic administration. The drugs produced a "noisy" baseline, but did not affect the peak size.
